In its type locality at Colle del Baracun, the BSZ includes a talc-chlorite schist matrix with 208 distinct chlorite-, talc-, and amphibole-rich domains (Fig. 3C) . The chlorite-rich domains consist of 209 chlorite, magnetite, pistacite, and accessory apatite, magnetite, allanite and zircon, and mainly occur 210 in rootless hinges of D2 folds, which folded the S1 foliation (Fig. 3M ). Pre-D1 talc and chlorite lamellae 211 are also included in apatite grains. Talc-rich domains in the talc-chlorite schist matrix are composed of 212 talc and fine-grained magnetite, and occur in two different modes. In the first one, fine-grained 213 aggregates of talc and magnetite appear within the D2 fold hinges. In the second mode, coarse-214 grained talc lamellae are oriented in the S2 foliation plane. Talc-rich domains are commonly folded 215 together with chlorite-rich domains or form anastomosing crenulation cleavages with microlithons of 216 the rock that contain S1 and S2 foliations ( Fig. 3M ; see also Fig. 3N ). Amphibole-rich domains include 217 fine-grained, light-green amphibole and minor chlorite. Calcite locally occurs between these different 218 mineral domains in the matrix. In the Colle Armoine and Colle di Luca sections, the matrix consists of 219 dm-to m-thick layers of talc-chlorite schist, which is interbedded within mylonitic serpentinite (Figs. 3D 220 and 3E). The serpentinite consists mainly of antigorite and magnetite, with minor brucite, talc and 221 carbonate.
222
Blocks of Fe-Ti metagabbro and Mg-Al metagabbro, ranging in size from few dm to several 223 meters, widely occur within the talc-chlorite schist and in the mylonitic serpentinite matrix throughout 224 the shear zone (Figs. 3A and 3D ). These gabbro blocks are also folded by D2 folds, and locally occur 225 as rootless fold hinges of D2 folds (Fig. 3B ). Fe-Ti metagabbro blocks display a fine-grained, banded 226 texture defining the S1 foliation and consisting of a mineral assemblage of garnet-omphacite-rutile 227 eclogite with minor chlorite, Na-amphibole, albite, talc and quartz. Mg-chlorite, tremolite and Ti-clinohumite. The original mineral assemblage is partly preserved in low-254 strain domains (e.g. in the cores of D2 folds exposed to the east of Colle Armoine), as evidenced by 255 the relics of clinopyroxene and orthopyroxene porphyroclasts, and by olivine and spinel grains which 256 are partially to entirely replaced by aggregates of antigorite and magnetite. 257
Metagabbro intrusions in the serpentinized metaperidotites form meters to hectometers thick 258 and decameters to sub-kilometer long bodies. They range in texture from poorly foliated, coarse-259 grained pegmatitic gabbros (e.g. South of Colle Armoine; Fig . 5B) to pervasively foliated, anisotropic 260 gabbros ( well-preserved garnet-omphacite-rutile eclogitic assemblage, which defines the S1 foliation. Contacts 264 between the serpentinized metaperidotites and metagabbros are generally marked by rodingitic 265 reaction rinds.
266
Serpentinite laced with irregular calcite vein networks (i.e., meta-ophicarbonate) is exposed 267 along the contact between the footwall unit and the BSZ (Figs. 5D and 5E). Both in the Colle del 268
Baracun and Colle Armoine sections, meta-ophicarbonate is few meters thick and shows a 269 progressive transition from massive serpentinite to brecciated serpentinite with a white carbonate 270 matrix, and up to a highly sheared meta-ophicarbonate rock (Fig. 5F ). In the Colle di Luca section, the 271 meta-ophicarbonate occurrence is no more than 30 m in thickness. Calcite veins in the meta-272 ophicarbonate rock are overprinted by S1 foliation and deformed by D2 folds, constraining the timing 273 of hydrothermal activity that was responsible for the formation of ophicarbonates to a pre-Alpine stage 274 (Festa et al., 2015a sequence within the Monviso ophiolite is irregular (Fig. 2) and ranges from few meters to tens of 318 meters.
319
The calcschist unit consists of calcite, and minor dolomite with ankerite, quartz and white mica, 320 whereas the marble and quartz-rich schist are made of calcite and quartz, respectively. The contact 321 between the post-extensional metasedimentary units and both the syn-extensional sedimentary 322 sequence and the talc-chlorite schist of the BSZ is sharp and rugged (Figs. 7C-F) , and corresponds to 323 an original depositional surface as inferred from the lack of any mylonitic structure associated with it 324 (Figs. 7E and 7F ). This unconformity is folded together with the BSZ and the hanging wall and footwall 325 units as seen at different structural levels in the field (Fig. 2) . 326 327 5. Geochemistry and mineralogy of the BSZ 328 329
The composition of the talc-chlorite schist rocks within the BSZ was determined by major-and 330 trace element chemistry analyses of selected rock samples, and by electron microprobe mineral 331
analyses. The bulk rock geochemistry of the talc-chlorite schist was then compared with the 332 compositional fields of the spatially associated serpentinite and metagabbro (Fig.8) (Figs. 9 and 10B ). We infer that the mafic metabreccia within the BSZ and the talc-chlorite schist and 364 mylonitic serpentinite matrix surrounding the metagabbro blocks represent a Late Jurassic intra-365 oceanic detachment fault. This low-angle detachment fault, which is now exposed along a 20-25-km-366 long (Fig. 2) , NNW-striking and W-to SW-dipping shear zone (Baracun Shear Zone), controlled the 367 seafloor spreading tectonics and the exhumation of upper mantle peridotites on the seafloor as an 368 oceanic core complex (Fig. 9) . 
373
Based on the results of the drilling and submersible studies of the Atlantis Bank (SWIR) and 374 the Atlantis Massif (MAR), Miranda and Dilek (2010) defined gabbro-localized and peridotite-localized 375 oceanic core complexes, respectively. In a gabbro-localized core complex, high-temperature, crystal-376 plastic deformation fabrics concentrate in the gabbros, and granulite-grade mylonitic rocks and shear 377 zones appear to have formed the nucleation of detachment-related deformation in the presence of 378 melt (Miranda and Dilek, 2010 , and the references therein). In this type of oceanic core complex (such 379 as SWIR), the footwall of the detachment fault includes widespread gabbroic intrusions in the 380 serpentinized peridotites. In a peridotite-localized core complex, gabbroic intrusions in the footwall 381 peridotites are less abundant in comparison to those in gabbro-localized core complexes, and the 382 crystal-plastic deformation fabrics occur both in peridotites and gabbros with increasingly more 383 abundant low-T°C fabric elements affecting the serpentinized peridotites. Detachment faulting appears 384 to have nucleated mainly in the peridotites in which strain partitioning and formation of talc-385 amphibolite-chlorite schists were taking place at temperatures more than 500°C, following the 386 emplacement of dispersed gabbros. The internal structure of the Monviso ophiolite and the BSZ 387 detachment fault is more akin to that of a peridotite-localized oceanic core complex, such as the 388
Atlantis Massif along the Mid-Atlantic Ridge (30° Latitude This metasomatic process is critical in rheological weakening and strain localization, and facilitates the 413 propagation of deformation farther down into the footwall rocks beneath the detachment surface, 414 resulting in thickening of the detachment-induced shear zone ( The unconformity surface at the base of the Lower Cretaceous post-extensional sedimentary 445 sequence seals the BSZ and onlaps both its hanging wall and footwall blocks. These stratigraphic 446 relationships indicate that the structural architecture documented from the LTU of the Monviso 447 ophiolite and the BSZ predates the deposition of these post-extensional rocks. Thus, the structural 448 fabric elements and the primary mineral assemblages recorded in the rock units of the ophiolite and 449 the BSZ reflect the rift-drift and seafloor spreading tectonic processes that took place during the 450 opening of the Ligurian -Piedmont ocean basin prior to the Early Cretaceous.
451
The exhumation of the upper mantle peridotites in the footwall and the deposition of the syn-452 extensional sediments in the hanging wall of the BSZ occurred during the Late Jurassic. We can 453 constrain the specific timing of this extensional phase as between post 163±2 Ma (Middle Callovian), 454 which is the crystallization age of the gabbroic intrusions in the peridotites (Rubatto and Hermann, The lateral and vertical facies variations in the meta-sedimentary sequences of the Monviso 477 ophiolite and the structural relationships of these sequences with the mantle peridotites provide 478 important clues for the nature of their depocenter within the Ligurian-Piedmont ocean basin.
479
Development of this depocenter and its accommodation space was strongly controlled by asymmetric 480 extension and tectonically controlled subsidence in the hanging wall of the low-angle Baracun 481 detachment shear zone (Fig. 9) . The Upper Jurassic syn-extensional sedimentary succession with 482 abundant ophiolitic material onlaps the shear zone and its talc-chlorite schist rocks, and has a wedge 483 shape geometry with its thickest section corresponding to the distal depocenter of the 484 supradetachment basin.
485
The irregular thickness of the post-extensional sequence and its unconformable deposition on 486 top of the footwall and hanging wall (metabasalts and metasediments) sequences and the BSZ rocks 487
suggests an irregular seafloor bathymetry within the basin that was likely controlled by basement 488 faulting and tectonic segmentation (Fig. 9) . The thinner and incomplete sections of this sequence 489 occur in the eastern part of the ophiolite where the Lower Cretaceous carbonate-rich calcschists 490 directly overlie the BSZ (Fig. 9) . We interpret these bathymetric anomalies and the associated 491 stratigraphic variations as tectonically controlled structural highs within a basin, which was deepening 492 to the west (in the present coordinate system).
493
The initial input of continentally derived sediments within this basin did not occur until the The timing of intraoceanic core complex development in the Piedmont-Ligurian ocean basin, as 520 preserved in the Monviso ophiolite, is well constrained to have taken place between Middle Callovian 521 (163±2 Ma) and the middle-late Oxfordian. These ages reflect the timing of the emplacement of the 522 gabbroic intrusions in the peridotites, and of the deposition of the post-extensional sedimentary 523 sequence unconformably overlying the detachment shear zone and the syn-extensional deposits.
524
Ophicarbonates and mafic breccias at the bottom of the syn-extensional deposits in the hanging wall 525 record the early history of tectonically-induced sedimentation and accommodation space development 526 above the shear zone. The wedge-shape geometry of the syn-extensional sequence, which thickens 527 away from the Baracun shear zone, suggests a distal depocenter geometry as in a supradetachment 528 basin configuration. Carbonate-rich calcshist with quartz-rich layers unconformably overlying the syn-529 extensional sequence and the ophiolite represent the post-extensional phase of deposition. The 530 existence of continentally derived detrital material in this post-extensional sequence points to the 531 proximal position of a continental margin to the Ligurian-Piedmont basin at this time.
532
The occurrence of a seafloor spreading originated oceanic core complex in the Monviso 533 ophiolite is globally significant for two reasons: (1) Despite the strong overprint of subduction zone 534 deformation and metamorphism, the simple-shear, intraoceanic extensional tectonic fabric is well 535 preserved in the Late Jurassic oceanic lithosphere. This case study clearly demonstrates that not all 536 shear zones, brittle-ductile and cataclastic structures, and highly dismembered ophiolites in high-537 pressure collisional belts generally represent the products of a subduction channel and subduction 538 zone tectonics, as has been widely assumed in the literature pertaining to the Western Alps (i. respectively. 968
